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IMAGE FORMING APPARATUS HAVING SPEED-CHANGEABLE ' 
IMAGE BEARING BODY 

BACKGROUND OF THE' INVENTION 
Field of t.he invention 

The present, invention relates to an image 
forming apparatus such as a duplicator or printer 
using a recording technique of an electrophotography 
system or electrostatic recording system, and more 
particularly to an image forming apparatus having a 
.speed-changeable image bearing body. 
Related Background art 

A laser printer using a transferring 
electrophotography process is taken as an example for 
the convenience sake. 

The above printer rotates an electrophotography 
photosensitive body (hereinafter, referred to as , 
"photosensitive drum") , which is generally shaped i,n. 
a rotating drum, at a predetermined circumferential 
speed (process speed), charges a surface of the \ 
rotating photosensitive drum by a charging means to 
predetermined polarity and e3.ectr.lc potential, and N . 
|scans the charged surface to be exposed with a laser' 
light modulated corresponding to a time series 
electric digital pixel signal of a purposed image 
information output from a laser scanner unit, so as 
to form an electrostatic latent image corresponding 



to the purposed image information' on the surface of 
the rotating photosensitive drum. This electrostatic 
latent image is developed into a toner image by a 
developing means, and this toner image is transferred 
5 by a transferring means on a recording material 

^{hereinafter, referred to as v> recording paper " feed 
from a feeding unit to the transferring unit of the 
rotating photosensitive drum at predetermined timing. 
And,- the recording paper on which the toner image 

10 (unfixed image) is transferred is introduced to a 
fixing means so as to fix the toner image on the 
recording paper as a permanent fixing image to be 
output as an image forming material. 

Conventionally, a roller heating method as shown 

1.5 in Fig. 9 is general 1 y sued for the fixing means 

(fixing unit or fixing machine) . Reference numeral. 20 
denotes a rotation fixing roller acting as a heating 
member, in which a halogen heater 21 heats from 
inside of the roller having a heatproof releasing 

20 layer such as PFA formed on a surface of a core metal 
such as aluminum in a hollow cylindrical shape, and 
the roller is maintained to a predetermined 
temperature by regulating ON/ OFF operation of the 
heater 21 with a control circuit not shown based on a 

25 temperature detected by a temperature detecting 

element 22. By introducing and carrying a recording - 
material P on which an unfixed toner image T is laid 



Ion a fixing nip part N, which is a compressing nip 
part with a pressing roller as a pressing member 
compressed to the fixing roller 20, the toner image T 
is melted by heat of the fixing roller 20 so to be 
5 • heat-fixed (stuck) on the recording paper surface. 

On the other hand, as for the fixing device 
using the roller heating manner as described above, 
there is proposed a fixing device using a film 
heating manner (a heat-fixing device) characterized 
10 In that a power consumption is low in operation and a 
first print time, which is a time required from 
receiving a print signal till discharging a first 

i 

piece of paper, is short, and disclosed in Japanese 
Patent Laid-Open NO. 63-323182, Japanese Patent Laid- 

15 Open NO. 2-157878 and so on. A schematic sectional 
view of the fixing device using the film heating 
manner is shown in Fig. 10. 

This fixing device includes a heating member 30 
having a heating body 32, a temperature detecting 

20 element 33 for detecting temperature of the heating 
body 32 and a heating body support 35 for supporting 
the heating body 32, and a pressing (pressuring) 
roller 35 interposed between the heating body 32 of 
|:he heating member 30 and a heat-resisting film 34, 

25 and introduces and carries a recording material P on 
which an unfixed toner image T is carried between the 
film and the pressing roller 36 of the fixing nip N 



acting as a compressing nip unit between the heating 
member 30 and the pressing ro.11.er 36 so that the 
toner image T is melt by the heat of the heating body 
32 interposed by the film 34 so to be heat-fixed 
5 (stuck) to the recording ma Le rial surface. 

By using this film heating manner, it is 

H - 

SI ^possible to efficiently endow heat to the recording 



material P and fix the toner T with low power 
consumption because the thermal capacity of the whole 

10 fixing apparatus is low and the recording material P 
is faced with the heating body 32 only through the 
heat-resisting film 34. furthermore, it is possible 
to operate the fixing apparatus rapid owing to the 
lower thermal capacity, and it is also possible to 

15 restrain power consumption and increase of inner 

temperature during not. printing because it does not 
need to maintain residual heat as like the fixing 
apparatus using the roller heating manner. 
9 In the above fixing apparatus using the film 

20 heating manner, a power source is commonly installed 
to the pressing roller 36 acting as a pressing member 
to drive the pressing roller 36 to rotate so that the 
heat-resisting film 34 acting as a moving body of the 
heating member 30 is driven, and the recording paper 

25 ? introduced to the fixing nip part N is provided 
with carrying force from the rotation force of the 
pressing roller 36 so as to interposably carry the 



fixing nip part. M together with the film 34 . (The 
fpressing roller driving method, disclosed in Japanese 
Patent Laid-open NO. 4-44075 to 44083, 204980 to 
204 984 and so on} . 
5 In case of the above pressing roller driving 

manner, because a carrying speed of the recording 
Q paper P in the fixing nip part N is dominated by a 

m diameter of the pressing roller 36, there is caused a 

01 

y change of speed in thai, compared with a carrying 

10 speed for a diameter of the pressing roller when the 
pressing roller 36 is not heated at the beginning of 
yJ the fixing operation (an initial diameter), the 

is* 

4; carrying speed at the fixing nip part N is increased 

6 . ■ I 

after performing the fixing operation continuously 
15 because the pressing roller 36 is heated by the 

heating member 30 and therefore thermally expanded so 
that, the outside diameter is increased than the 
initial diameter. 

For that reason, after executing the recording 
20 operation continuously, the recording paper carrying 
speed at the fixing nip part N o£ the fixing 
apparatus becomes higher than the recording paper 
carrying speed (process speed) at the transferring 
unit {image forming unit), so making difference 
25 petween them. If the recording paper ? is carried 
through the transferring unit at a predetermined 
process speed and passes the transferring unit with 



receiving the toner image transferring and a leading 
edge of the recording paper reaches the fixing nip 
part N of the fixing apparatus end is then interposed 
at the fixing nip part, in case that the recording 
paper is ranged over the transferring unit and the 
fixing nip part N, this recording paper is carried at 
a recording paper carrying speed of the fixing nip,, 
jWhich is increased than the recording paper carrying 
speed of the transferring unit, or the predetermined 
process speed. 

Therefore, at the point, thai: the leading edge of 
the recording paper reaches the fixing nip part N of 
the fixing apparatus, because the recording paper is 
carried with being drawn at the recording paper 
carrying speed of the fixing nip part N of the fixing 
apparatus, which is higher than the recording paper 
carrying speed of the transferring unit, namely the 
predetermined process speed, the toner image 
(recording image) not transferred to the recording 
fbaper is stretched to a recording paper carrying 
direction, so elongating the image. In some cases, a 
rear end of the image is- deviated and lost from a 
rear end of the recording paper due to the image 
elongation. 

To solve this problem, there is proposed an 
image forming apparatus to prevent the image 
elongation by. changing the rotational speed of the 
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photosensitive drum based on the successive recording 
paper number or the successive recording time, as 
disclosed in Japanese Patent Laid-Opon No. 9-31.9282 
' {U.S. Pat. No. 5, 819, 1 49) . 

5 

SUMMARY OF THE INVENTION 

O The present invention has further developed the 

13 

Off technique of restraining the image elongation as 

Eft' 

rj above, and an object of the invention is to provide 

10 an image forming apparatus which may restrain the 

L image elongation regardless of the kind ol recording 

y 

£-' material . 

O 

J£ Another object of the present invention Is to 

6 

py provide an image forming apparatus which may restrain 

I 

15 the image elongation regardless of the average amount 
of the recording materials. 

In order to accomplish the above object, the 
present invention provides an image bearing member; a 
transferring means for transferring an image formed 
20 on the image bearing member to a recording material; 
' a fixing means for fixing by heat the image 
transferred on the recording material to the 
recording material, the fixing means having a 
carrying member (conveying member) to carry (convey) 
25 the recording material; and a speed setting means for 
getting a moving speed of the image bearing member 
:' depending on the kind of the recording material . 



In order to accomplish another object , the 
present invention provides an image bearing member; a 
transferring means for transferring an imago formed 
on the image bearing member to a recording xtiaterial; 
5 and a fixing means for fixing by heat the image 
transferred on the recording material to the 

§=== 

Q recording material, the fixing means having a 

ii! carrying member (conveying member) to carry (convey) 

01 

S> the recording material, wherein a moving speed of 

10 said image bearing member when using a recording 

% material of which a basic weight is a first value is 

P ■ 

y slower than a moving speed of said image bearing 

JC; member when using a recording material of which a 

6 

pi' basic weight is a second value greater than the iirst 

15 value* 

These and other features and aspects of the 
present invention will become better understood with 
regard to the following description for embodiments 
of the present invention with reference to the 
20 following accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view showing an image 

forming apparatus according to an embodiment of the 
25 present inventions- 
Fig. 2 is a schematic sectional view' showing an 

fixing device; 



Fig. 3 is a block diagram showing a temperature 
controller of the image forming apparatus; 

Fig. 4 is a flowchart for illustrating the 
jcontro 1 ling; 

Fig. 5 shows a change of speed level of each 
fixing mode depending on the successive printing 
paper number based on the controlling of the present 
invention; 

Fig. 6 shows a change of the image elongation 
ratio depending on the printing paper number when 
successively forming the images in the image forming 
apparatus according to the embodiment of the present 
invention; 

Fig. 7 shows a change of the image elongation 
ratio depending on the printing paper number when 
'successively forming the images in a conventional 
image forming apparatus; 

Fig. 8 shows a change of the image elongation 
ratio depending on the printing paper number when 
successively forming the. images in case that the 
recording paper carrying speed is fixed in a 
conventional image forming apparatus; 

Fig. 9 .is a schematic view showing a 
conventional heat-fixing device using the heat roller 
manner; and 

Fig. 10 is a schematic sectional view shewing a 
.conventional heat-fixing device using the film 
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heating manner, 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(1) Image Forming Apparatus 
5 Fig. 1 is a schematic view showing an example of 

an image forming apparatus; The image forming 
apparatus of this embodiment is a laser printer 100 
using an electrophotography process. 

This laser printer 100 includes a paper feeding 

10 cassette 102, a laser scanner unit 103, an image 

'forming unit 104, a fixing unit 105, a control device 
106 for controlling sequence of each unit of the 
printer and so on. 

a) Paper Feeding Cassette 102 

15 The paper feeding cassette 102 separates 

recording papers i? loaded in a paper feeding tray 107 
and carries it to a transferring nip part (a) of the 
image forming unit 104 by using a paper feeding 
roller 127. Reference numeral 121 denotes a carrying 

20 passage reaching from the paper feeding unit 102 to 
the transferring nip unit (transferring unit) (a), 
|and reference numeral 118 denotes a registration 
switch installed on the way of this recording paper 
carrying passage. 

25 b) Laser Scanner Unit 103 

The laser scanner unit 103 is a laser light 
scanning and exposing means for an image forming body 



of the image forming unit 104, and includes a laser 
unit 122 to emit light by. demodulating the laser . 
light based on the image data provided from an 
external device, a polygon mirror 124 for scanning 
Jthe laser light from the laser unit, a motor 123 for 
driving the polygon mirror to rotate, a textured lens 
group 125, a reflex mirror 126 and so on. 

o) Image Forming Unit 104 

The image forming unit 104 includes an 
electrophotography photosensitive body (hereinafter, 
referred to as "photosensitive drum'') 110 in a 
rotating drum shape acting as an image forming body, 
a contact charging roller 108 acting ay a charging 
means, a developing unit 102, a cleaning 120 and so 
on. This image forming unit 104 is configured as a ■ 
process cartridge, which is detachably changed for 
^the printer main body 100. 

The photosensitive drum 110 is driven to rotate 
to an arrowed clockwise direction on the center of. a 
central axis at a predetermined circumferential speed. 

The charging roller 1.08 is rotatable and 
contacted to a surface of the photosensitive drum 110 
by a predetermined pressure so that a predetermined 
charging bias is applied t.o a charging bias applying 
power source SI . As a result, a circumferential 
surface of the photosensitive drum 1.10 is processed 
to charge electricity in contact identically to 



predetermined polarity and electrical potential. 

the laser light scanning exposure L is fulfilled 
on the same charging surface of Lhe photosensitive 
drum 110 by the laser scanner unit 103 so that an 
5 electrostatic latent image corresponding to the. 
j f scanning exposure pattern is formed on the 

O* circumferential surface of the photosensitive drum 

' a 

m no. 

CP 

Hj This electrostatic latent image is developed as 

10 a toner image by the developing unit 109. Reference 
■numeral 109a denotes a developing sleeve carrying the 

m toner, which is arranged alongside of Lhe 

13 

■F photosensitive drum 110, and a predetermined 

m developing bias is applied from a developing bias 

15 appiyinq power source S2 thereto. 

The toner image formed on the surface of the 
photosensitive drum 110 is transferred on a surface 
of the recording paper ? fed at predetermined control 
timing from the paper feeding unit 102 about the 

20 transferring nip part (a) between the photosensitive 
drum 110 and the transferring roller 128 acting as 
the transferring machine. A predetermined 
Vtransf erring bias is applied to the transferring 
roller 128 from a transferring bias applying power 

25 source S3, and the recording papers F are 

electrostatically transferred one by one from the 
surface of the photosensitive drum 110 toward the 
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surface of the recording paper P during being 
interposed and carried at the transferring nip part 
(a) . 

The recording paper P passing the transferring 
nip part (a) is separated from the surface of the 
cotating photosensitive drum 110 and carried to the 
fixing unit 105. 

After separating the recording paper, a residual 
tray is removed from the surface of the 
photosensitive drum 110 by the cleaning machine 120 
SO that the photosensitive drum 110 is repeatedly 
used to form images. 

d) Fixing Unit. 105 

The fixing unit 105 receives the toner image 
transferred through the transferring nip part {a) and 
fixes by heat and pressure the toner imago on the 
recording paper P carried and introduced with being 
'separated from the surface of the photosensitive drum 
110. 

And, the recording paper f s on which the. toner 
image is fixed is discharged as an image forming 
material (for printing or copying) on a discharging 
dray 130 via a recording paper carrying passage 122 
and a discharging roller 119. 

e) Control Device 10 6 

The control device 10G controls sequence each 
unit of the above printer. 



In this .image forming apparatus, the paper 
feeding roller 127/ the photosensitive drum 1X0 of 
the image forming unit 104, the charging roller 108, 
the developing sleeve 109a, the transferring roller 
5 128 and the pressing roller 116 and the discharging 
■ u: : roller 119 of the fixing unit. 105 are all driven by a 

™ same main motor M to rotate. 

y , 

In the present embodiment, a, stopping motor is 
M used for the main motor M, and its rotational speed 

J 10 as the recording paper carrying speed may be easily 

changed by changing a driving pulse frequency. In 
* .other words, when elevating a frequency of an 

=P exciting pulse generated by the control device 106, 

O 

Itf the rotational speed of the main motor M is increased 

15 and a carrying speed of the recording paper P is 

increased. On the contrary, if lowering the frequency 
of the exiting pulse, the rotation of the main motor 
M becomes slower and the carrying speed of the 
recording paper P is also delayed. In addition, the 
20 speed of the photosensitive drum 110 may also be. 
changed. 

(2) Fixing Unit 10b 

The fixing unit 105 in this embodiment is a 
'heating and fixing device using a pressing roller 
25 driving manner and a film heating manner, disclosed 
in Japanese Patent Laid-open NO. 4-44075 to 44083, 
204980 to 204984. fig. 2 is a cross-sectional ■■• 



enlarged schematic view of the fixing unit 105. 

This fixing unit 105 includes a heating member 
111, which has a heating body 112, a temperature 
detecting clement 113 for detecting temperature of 
5 the heating body 112, a heating body support 115 for 
supporting the heating body 112 and an endless 
(cylindrical) heat-resisting film 1.14 mounted to an 
outside of the heating body support 115 supporting 
the heating body 112, and pressing rollers 116 acting 

10 as a pressing member for pressing the healing body 
112 and the heat-resi.sti.ng film 114 of the heating 
member 111 in contact to be interposed. A compressed 
nip part between the heating member 111 and the 
heating roller 116 is the fixing nip part N. 

15 By installing a driving source to the pressing 

roller 116 acting as a pressing member to drive the 
pressing roller 116 rotated, the endless heat- 
resisting film 114 acting as a moving body of the 
'heating member 111 is driven to move, and a carrying 

20 force is endowed by rotation force of the pressing 

roller 36 so that the recording paper ? introduced to 
the fixing nip part N is interposed and carried 
together with the film 34 at the fixing' nip part N. 
And, by introducing the recording paper P, on which 

25 the unfixed toner image T is formed, between the film 
114 of the fixing nip part K and the pressing roller 
116. to be interposed and carried, the toner image T 
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is melt by the heat of the heating body 112 
interposing the film 114 and so fixed by heat on the 
surface of the recording material P. 

At this time, the film 114 is interposed outside 
so that the inner circumference has a margin for an 
outer circumference of" the heating body 1.12 and the 
heating body support 115. Therefore, the film 114 is 
guided by the heating body 112 and the heating body 
support 115 to rotate. 

In addition, the film 114 is configured to havo 
a base substance made of polyiitd.de resin of 20 to 
l.OOum in thickness and a releasing layer made of a 
fluoric resin such as PTFE, Ffc'A etc. installed on the 
*ba s e substrate . 

The heating body 112 includes an electric 
resistance layer of 1 Oum in thickness and 1 to 3itim in 
width, made of electric resistance materials such as 
2\g/Pd (silver palladium), a surface of which is 
processed by such as screen printing, and a 
protecting layer made of glass or fluoric resin, 
coated on the electric resistance layer. 

The pressing roller 116 includes a core metal 
116a and a heatproof elastic layer 116b installed 
around the core metal 116a. This pressing roller 116 
has functions of compressing the recording paper P on 
the heating body 112 by interposing the film 114 and 
driving the film 114. 



A thermistor 113 acting as a temperature • 
detecting means is positioned on a surface of the 
heating body 112. This thermistor 113 is, as shown in 
Fiq. 3, connected to CPU 10 acting as a temperature 
controlling means through A/D converter 11. In 
addition, the CPU 10 controls electricity toward the 
heating body 112 through a triac 12 (etymoiogically 

Jbriode plus A.C.). This electricity control is 
performed by controlling a higher level or wave 
number of AC voltage. In other words, the CPU 10 is 
set to control electricity to the heating body 112 
with use of the triac 12 on the basis of a 
temperature information signal of the heating body 
112 output, from the thermistor 113' and A/D converted 
through the A/D converter 11. That is, the CPU 10 
controls electricity toward the heating body 112 so 
that the detected temperature of the thermistor 113 
maintains the control temperature. 

The A/D converter 11, the CPU 10 and the triac 

--■12 described above are alt arranged 5n the control 
device 106. 

(3) How to Prevent Change of Image Expansion 

Ratio 

Now, described is a reason that elongation of 
the image, or change of an image expansion ratio is 
generated. 

The change of the image expansion ratio is 



caused by both of a basic weight of the recording 
.paper P used as a supplied paper and the number of 
.^papers on which the images are successively formed. 

First/ when supplying recording papers p having 

different weights/ carrying speeds of the recording 

papers are particularly different in the following 

reasons . 

When supplying a recording paper P of 80 g/m 2 
for an example,, because the recording paper is drawn 
and carried at a recording paper carrying speed at 
the fixing nip part N with being interposed at the 
transferring unit (a) after a front end of the 
recording paper reaches the fixing nip part N of the 
fixing device 105, the recording paper is carried 
mainly at the recording paper carrying speed at the 
fixing nip part N so that the recording paper 
carrying speed is principally dominated by the 
recording paper carrying speed at the fixing nip part 
N . 

In case of supplying a recording paper P having 
a greater basic weight of 12 6 g/m ? ' in the same size, 
the recording paper is more strongly interposed at. 
the transferring unit (a) rather than the recording 
paper of SO g/m s because it is thicker than the 
recording paper of 80 g/m 2 , and with being drawn in 
, .the. .recording paper carrying speed at the fixing nip. 
part N, it is carried rather slowly than that of SO 
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g/m 2 . 

In addition, in case of performing successive 
image forming, because the pressing roller .116 of the 
fixing device 105 is heated by the heating member 111 
5 to gradually increase its outer circumf erence, the 
recording paper carrying speed at the fixing nip part 
N is increased little by little, so causing speed 
changing phenomenon when the recording paper carrying 
speed is increased. 
10 For that reason, the change of the imago 

expansion ratio is generated due to both the basic 
weight of the recording paper P and the successive 
image forminq number. 

Therefore, in the present embodiment, an initial 
15 rotational speed o£ the main motor M is determined 
(see Fig. 1) based on v a plurality of fixinq modes 
set corxesponding to a basic weiqht of the recording 
paper P used as a supplied paper'' and furthermore 
main motor M is controlled by decreasing the 
20 rotational speed oL the main .motor M step by step 
(according to the successive image forming number of 
each fixing mode. 

Therefore, the rotational speed is slowed down 
in consideration of both the change of the image 
25 expansion ratio according to the difference of the 
basic weight of the recording paper P used as a 
supplied paper and. the image expansion ratio caused 
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by the thermal expansion of the pressing roller 116. 

The image forming apparatus of this embodiment 
has throe kinds of fixing modes: "a light media mode", 
J-'a, normal mode/% "a rough media mode", each of which 
5 is corresponding to a recording paper of less than 
64g/m 2 , a recording paper of 64 to 90g/m* and a 
recording paper of more than 90g/m 2 . 

The CPU 1.0 determines the fixing mode according 
to the kind information of the used recording paper, 
10 input from an external device, a recording paper 

selecting means or a kind detecting means detecting 
the kind of the supplied recording paper. 

Table 1 shows control temperatures of the fixing 
device 105 in each mode* As shown In the liable, the 
15 control temperature of the fixing device 105 is set 
higher for a recording paper having greater basic 
weight so as to obtain equal fixing property to other 
recording papers having different basic weights. In 
addition, as the successive print sheet number 
20 increases, the control temperature is lowered to 
obtain stable fixing property » 
TABLE 1 



Number of 

printed 

papers 


Control temperature of fixing device {°C) 


Light media 
mode 


Normal 
mode 


Rough media 
mode 


1 to 10 


190 


195 


200 


11 to 50 


185 


190 


195 


51 to 


130 


1.85 


190 
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Because the basic weight information of the 
paper is reflected on the fixing mode as above, the 
paper carrying speed is changed based on the fixing 
mode when printing, 
o Fig. 4 is a flowchart for illustrating the above 

controlling of the present embodiment . In the figure, 
P denotes a value of a print sheet number' counter 
which is calculated by the CPU 10 of the control unit 
106, and S denotes a recording paper carrying speed 
10 .level, specifically indicated by a value as shown in 
Table 2. 
TABLE 2 



Speed level S 


Carryino^ a peed 
(Level 0=2 00%) 


Motor rotational 
speed [rpm] 


Level 1 


100.5% 


1125. 6 


Level 0 


ioo.o% 


1120 


Level -1 


99 . 5% 


1114.4 


Level -2 


99.0% 


1108. S 


Level -j? 


99.0% 


1103.2 



The image forming apparatus of this embodiments 
is operated as below according to the flowchart shown 
in Fig. 4. 

After receiving a printing signal, the value of 
"the print sheet number counter P is reset to 1 (step 
1) . 

Then, a recording paper carrying speed at the 
first to tenth sheets (initial speed) is determined 
by the fixing mode in the step 2. . 

For example/ if the fixing mode determined by 



- 22 - 

the CPU 10 before forming images is the rough media 
mode, which is U Y (YES) " in the divergence of. 
determining whether or not the rough media mode in 
the flowchart, the speed level $ is set to "1" and 
;'thc motor rotational speed at. this time becomes 
1125,6 rpm according to the table 2. 

In addition, if the fixing mode is the normal 
mode, which is (NO) " in the divergence of 
determining whether or not the rough media mode, it 
progresses to the divergence of determining whether 
or not. the normal mode. Because it is "Y" in the 
divergence of determining whether or not the normal 
mode, the speed level S is set. to "0" and the motor 
rotational speed at this time becomes 1120 rpm 
according to the table 2. 

In addition, if the fixing mode is the light 
'media mode, which is "N" in both the divergence of 
determining whether or not the rough media mode and 
the divergence of determining whether or not the 
normal mode, it is determined to be the remaining 
light media mode among three kinds of the modes 
included in the image forming apparatus so that the 
speed level S is set to "-1" and the motor rotational 
speed at this time becomes 1108.8 rpm according to 
the table 2. 

If the initial speed is determined in the step ?., 
the printing is started (step 3! . 



I£ the printing starts, it is determined whether 
the print sheet number counter exceeds 3 0, and if it- 
does not exceed 10, the printing is performed with 
maintaining the speed level initially set in the step 
5 2, and "1" is added to the sheet number counter P 
(step 5} and returns to Lhe stop 4. 

•!=&.. 

O On the other hand, if the print shoot number 

m counter exceeds 10, "1" is subtracted from the speed 

pi 

level S so as to set the recording paper carrying 
y| 10 speed as much as one level. 

3i ^ For' example, in case of the rough media mode, 

W though the speed level $ is set to M l" (1125.6 rpm) 

J£ when the print sheet number counter P is 10, if the 

n] • successive print shoot number becomes 1.1, the paper 

IS carrying speed level when printing the eleventh sheet 
i and over becomes "0", reduced as much as one level, 

and the motor rotating speed is set to '1120 rpm. , 

Then, in the step 7, it is determined whether 
the print sheet number counter exceeds 50, similarly 
20 to the step 4, and if not. exceeding, the recording 
paper is carried and printed with maintaining the 
speed level set in the step 6, and "1" is added to 
tthe sheet number counter ? (step 8} and returns to 
the step 7. 

25 If the print sheet number counter is exceeding 

50 in the step 7, the paper carrying speed, level is 
reset to a value, which is additionally subtracted as 

l 



much as one level (step 9), and the printing is 
continued {step 10) . 

The speed levels and changed states at each 
fixing mode -for the successive print sheet number 
based on the controlling are shown in Fig. 5. 
.-- . rt the rotational speed of the main motor M is 
slowed down, each rotating circumferential speed of 
the paper feeding roller 127, the photosensitive drum 
110, the transferring roller I'll, and the pressing 
roller 116 and the discharging roller 119 of the 
fixing device 10b constituting the recordinq paper 
carrying passages 121 and 122 from the paper feeding 
roller 1.27 to the discharging roller 119 is also 
slowed down rather than a common rotating 
circumferential speed so that the recording paper 
carrying speed is slowed down rather than a common 
carrying speed. 

, Arid, because the rotating circumferential speed 
of the photosensitive drum 110 is decreased than a 
common rotating circumferential speed for the latent 
image forming speed by the laser scanner unit 122, 
the latent image and the toner image formed on the 
photosensitive drum 110 is formed contracted to a 
rotation direction of the photosensitive drum as much 
as a proportion corresponding to a slowdown amount. o£ 
the rotating circumferential speed of the 
photosensitive drum 110. 
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Though slowing down the recording paper carrying 
speed by controlling the main motor M r the recording 
paper carrying speed at the fixing nip part N of the 
fixing device 105 during successive printing is still 
5 higher than the recording paper carrying speed at the 
transferring unit (a) because the diameter of the 
pressing roller 116 is increased due to the thermal 
expansion, and the recording paper P is drawn and 
carried at the transferring unit (a) . 

1.0 For that reason, the toner image formed 

contracted on the surface of the photosensitive drum 
110 to a photosensitive drum rotating direction is 
transferred to the recording paper P with being 
elongated to a recording paper carrying direction for 

15 the recording paper surface, drawn and carried at the 
transferring unit (a) . 

That is, , in the successive printing, the main 
motor M is controlled to slow down the recording 
paper carrying speed at a suitable proportion in 

20 correspondence with the increase of the recording 

paper carrying speed at the fixing nip part N due to 
the outer circumference increase caused by the 
thermal expansion of the pressing roller 116 of the 
fixing device 105 at the 'nth sheet and the 51st 

25 sheet, as shown in the flowchart of Fig. 4, so that 

the contracted amount of the toner image oontraotedly 
formed on the surface of the photosensitive drum 110 • 



and the image elongated amount at the transferring 
are offset each other, resulting that a toner image . 
with the contraction and elongation compensated is 
transferred and formed on the surface of the 
recording paper. 

In this' embodiment, the switching of the 
recording paper carrying speed is performed during 
not forming the image, that is while the laser unit 
122 in the laser scanner unit 103 does not emit light. 

The change of the image expansion (elongation) 
ratio for the image forming sheet number when the 
successive image forming is performed using a high 
quality paper of 52q/tt? t 00g/m 2 and 126g/m 2 with the 
Image forming apparatus of this embodiment in real is 
shown in Fig. 6. The image expansion (elongation) 
ratio is set so that an image length on the recording 
paper at the first sheet o£ the paper B0g/m 2 is 100%, 
and indicates how much percentage % of the ixaage is 
^'elongated or contracted. 

Fig. 8 shows the change of the image extension 
ratio when not changing the recording paper carrying 
speed, while Fig. 7 shows the change of the image 
extension ratio when changing the recording paper 
carrying speed based on only the successive image 
forming sheet number, conventionally. 

T.n case of not changing the recording paper 
carrying speed as shown in Fig. 8, the Image 
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extension ratio o£ the recording paper having each 
fsasic weight is Changed over the range of -0.5% and 
1.5% because each recording paper generates imago 
extension. 

5 On the other hand, in case of changing the 

recording paper carrying speed based on only the 
successive image forming sheet number conventionally 
as shown in Fig. 7, though a range of change of the 
image extension ratio is .reduced in the recording 

10 paper having the same basic weight, the image 

extension ratio change on overall supplied recording 
paper is ranged Iron*. 0.5% and 1.0%. 

As for this, the image forming apparatus of this 
•embodiment shown in Fig. 6 switches the recording 

15 paper carrying speed based on the basic weight of the 
recording paper and the successive image forming 
sheet number, so restraining the change of image 
extension ratio within 0.5%, and it would be 
understood that the change range of image extension 

20 ratio is reduced, compared with the conventional art. 
As a result, in the image forming apparatus 
having the fixing devj.ee 105 using a manner of 
driving the pressing roller 116, it becomes possible 
to dramatically restrict the change range of image 

25 'extension ratio by changing the moving speed of the 
photosensitive dr\jm according to the kind of fixing 
•;. mode paper. 
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Though the . recording paper carrying speed is 
changed to be in accord with the switching sheet 
number of the control temperature of the fixing 
device 105 in this embodiment, the switching sheet: 
number of the control temperature of the fixing 
device 105 and the sheet number of changing the • 
recording paper carrying speed are not necessarily 
identical . 

In addition, the change of the image elongation 
and contraction ratio can be more decreased by 
setting the switching range of the recording paper 
carrying speed more minutely and increasing the 
number of speed levels. 

In the present invention, the fixing device is 
not limited to the film heating manner, if it. just 
uses a manner of driving the pressing member in 
contact with the heating member to be rotated, and a 
heater roller manner can be used, and an 
electromagnetic induction manner may be used as a 
heating method. The present invention is not limited 
to the above cases, but includes modifications within 
the technical scope. 



